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An Experiential View to Children Learning in Museums with 
Augmented Reality   
Museums facilitate schoolchildren’s experiential learning, and when combined 
with Augmented Reality (AR) applications, schoolchildren can benefit from 
interactive, engaging learning experiences. Experiential learning is therefore 
situated in a context relevant to schoolchildren’s learning experience with digital 
technologies such as AR in museums, hence, it seems appropriate to employ 
Kolb’s (1984) Experiential Learning Cycle as a theoretical base. A museum in the 
UK was used as a single case study, and experiments and three focus groups were 
conducted with 19 schoolchildren and data analysed using thematic analysis. This 
study revealed three new themes specific to schoolchildren’s experiential learning 
experiences with AR in museums including: (1) integrating AR could further 
enhance knowledge acquisition, (2) schoolchildren were able to identify their 
preferred learning style, and (3) schoolchildren are motivated to continue learning 
with AR in museums. Theoretical contributions and practical implications are 
presented, as well as suggestions for future research.  
Keywords: Augmented Reality; Experiential Learning Cycle; Learning 
Experience; Museum; Pupils 
Introduction 
Museums are ideal environments for facilitating children’s experiential learning. 
Museum field trips are consistently integrated into many primary schools’ curriculum 
because they are considered a powerful learning resource given their recreational and 
educational potential (Morentin and Guisasola 2014). Kolb’s (1984) Experiential 
Learning Cycle is an influential experiential learning theory that has gained popularity in 
a variety of disciplines such as education, management, psychology, and computer and 
information science (Vince 1998, Petrovic et al. 2014). Studies have proven the cycle’s 
validity in analysing young learners’ experiences with digital technologies in a variety of 
contexts (e.g. Lai et al. 2009) including museums (e.g. Sung et al. 2010; Melber 2003). 
  
Studies noted the suitability of digital technologies, in particular mobile technologies, in 
facilitating experiential learning opportunities for children (Herrington and Herrington 
2007; Lai et al. 2007, 2009; Sung et al. 2010). Implementing digital technologies in 
museum-based learning influences children’s critical thinking in history, and evokes 
curiosity, memorable moments, discussions and explorations in exhibits in all museum 
types (Andre et al. 2017). Augmented Reality (AR) is a mobile technology that is 
receiving increasing attention from museum professionals, researchers, and educators 
because of its capacity to increase engagement and add value to the learning experience 
(Ding 2017). To date, research in this area is very limited and few studies have employed 
the Experiential Learning Cycle in this specific context. However, given the breadth of 
research supporting the cycle’s cogency in similar studies, it seems appropriate to 
continue to investigate emergent technologies such as AR through the lens of the 
Experiential Learning Cycle. This study aims to explore AR’s effectiveness in facilitating 
experiential learning experiences for schoolchildren in museums by employing Kolb’s 
(1984) Experiential Learning Cycle as a theoretical base. More specifically, this study 
has two research objectives:  
1) To examine the effectiveness of AR in facilitating schoolchildren’s experiential 
learning in museums;  
2) To contribute theoretically to experiential learning research by identifying 
emergent themes specific to schoolchildren’s experiential learning experience 
with digital technologies such as AR in museum settings.   
In doing so, this study provides a number of theoretical contributions and practical 
implications. Theoretically, employing Kolb’s (1984) Experiential Learning Cycle in a 
new context allowed for the identification of context-specific factors for the application 
of AR in museum context. This contributes to experiential learning research in the 
museum context. In addition, limited studies have focused on schoolchildren’s learning 
experience with AR, therefore, the present study, which focuses on schoolchildren, is an 
additional contribution to the literature in tourism and museum research. The key themes 
of experiential learning cycles including three emergent sub-themes provide important 
insights for the museum sector on the distinctive benefits of integrating innovative and 
interactive digital technologies such as AR to facilitate motivational and experiential 
learning environments for schoolchildren visiting museums.  
  
Literature review  
Children’s Experiential Learning in Museums  
Children’s learning takes place in a range of formal (e.g. traditional classroom) and 
informal environments (e.g. museums and other non-school-based environments) (Falk 
and Dierking 2000; Andre et al. 2017). Museums can be defined as informal learning 
environments providing various objects, exhibits, and programs developed around 
subjects of history, science, archaeology, and arts (Andre et al. 2017). Museum field trips 
offer excellent experiential learning activities and programs to develop schoolchildren’s 
interest and are often integrated into many primary schools’ curricula given their 
recreational and educational potential (Behrendt and Franklin 2014; Morentin and 
Guisasola 2014). Today’s museum managers are striving to meet the needs of diverse 
visitors and are incorporating programs and strategies that acknowledge children as an 
important segment of society (McRainey and Russick 2010). This is not surprising given 
that children represent a significant proportion of museum visitor groups (Andre et al. 
2017), and children aged 5-9 years are in the “critical age for converting children into 
lifelong museum-goers and advocates” (Centre for the Future of Museums 2008, 15). 
Indeed, many museum managers are committed to designing new exhibits and programs 
that target this audience (McRainey and Russick, 2010) and direct children’s learning by 
providing unique opportunities to explore various subject concepts (Andre et al. 2017) 
including through the use of innovative media and Information and Communication 
Technologies (ICTs). Museums play an important role in facilitating lifelong learning, in 
terms of creative, cultural and intellectual activity beyond any merely vocational aspects 
(Hawkey 2004). Lifelong learning, museums, and digital technologies share many of the 
same attributes because they emphasise learning from objects, rather than about objects, 
and on strategies for discovering information, rather than the information itself (Hawkey 
2004). Engaging in experiences through movement and senses is an essential part of 
children’s learning and development, however children must also be willing to participate 
in active learning and able to create and think critically (Stewart 2014; Eh Phon and Ali 
2014).  
 
To be an effective learner requires involvement, concentration, expended effort, and 
perseverance with challenging activities (Stewart 2014). This method of learning is 
  
referred to as ‘experiential learning’, however, other common descriptors for the 
approaches in education are ‘authentic’, ‘learner centred’, and ‘active’ (Dyson et al. 
2009). In this study, the term ‘experiential learning’ has been adopted and can be defined 
as learning that results from the learner’s own experience of action in the real world, 
reflection on this experience that leads to abstract conceptualisation, followed by 
experimentation with the new concepts formed (Kolb 1984). Experiential learning differs 
from the idealist approaches of traditional education and from the behaviour theories (e.g. 
Watson, Hull, Skinner) because it emphasises the process of learning rather than the 
outcome of learning (Kolb, 1984). Experiential activities involve exploration, touching, 
listening, watching, moving, and dissembling and reassembling things (Behrendt and 
Franklin 2014). Experiential learning emphasises the role that appropriate places and 
experiences play in the learning process (Lai et al. 2009), and it has been found to increase 
schoolchildren’s interest, knowledge, and motivation in both formal and informal field 
trip venues (Behrendt and Franklin 2014). Experiential learning is linked with theories of 
constructivism that introduce the belief that learning is an internal process that is 
influenced by genetics and environment, and young children construct knowledge by 
integrating experiences through a process of assimilation and accommodation, building 
and refining concepts as new information is required (McRainey and Russick 2010; 
Yardley et al. 2012). It is commonly accepted that concrete, sensory-based experiences 
offer a foundation for developing more abstract understandings, and that beginning with 
simple ideas allows for the eventual exploration of more complex concepts (McRainey 
and Russick 2010).  
 
Previous museum research has largely focused on children visiting museum exhibits 
(Hooper-Greenhill and Moussouri 2000), and more recent research tends to describe 
children’s learning through participation in programs or workshops, or through the use of 
educational materials (e.g. media and technologies) and objects (Andre 2017). However, 
further research is required into children’s experiences and perceptions of their museum 
encounters, including technology-enhanced experiences, in order to inform museum 
communities about the experiential aspects that children find most rewarding, as this 
would assist in the developmental aspects of exhibitions and programs which have 
educational and experiential impact for young visitors (Piscitelli and Anderson 2015).  
 
  
Children Experiential Learning with Augmented Reality in Museums 
In recent years, digital technologies such as web-based services (e.g. Parry 2013; Marty 
2007), ubiquitous learning applications (e.g. Shih et al. 2011; Chu et al. 2010; Lin and 
Lan 2012), game-based learning programmes (e.g. Hong et al. 2013), mobile learning 
applications (Vavoula et al.2009), and more recently AR applications (e.g. Chiang et al. 
2014; Kamarainen et al. 2013) have been increasingly used in museums to enhance 
children’s learning experiences (Hsu and Liang 2017). Digital technologies can support 
learners in authentic and seamless learning and allow learning to be held at any time and 
place (Lai et al. 2007; Lai et al. 2009). Researchers have investigated the use of digital 
technologies to facilitate experiential learning experiences more generally (e.g. Lai et al. 
2007; Lai et al. 2009; Herrington and Herrington 2007) and in the context of children’s 
experiential learning in museums (e.g. Melber 2003; Sung et al. 2010). Studies have 
indicated that mobile technologies increase interest and facilitate inquiry activities in the 
museum such as exploration, information search, communication, and experience 
documenting (Hsi 2002; Curtis et al. 2002; Ogata and Yano 2004; Sung et al. 2010; 
Herrington and Herrington 2007; Lai et al. 2007, 2009). According to Herrington and 
Herrington (2007), mobile technologies are suited to experiential learning because they 
provide a tool for complex and sustained tasks and problem solving. Lai et al’s. (2007, 
2009) studies demonstrate the advantage of using mobile technologies for improving 
knowledge creation, knowledge acquisition, enhancing awareness of learning in context, 
and further highlight the importance of mobile technologies in improving the learning 
achievement of experiential learning (Lai et al. 2007, 2009). Further studies indicate that 
mobile technologies can make learning expedient, immediate, authentic, accessible, 
efficient, and convenient (Curtis et al. 2002; Ogata and Yano 2004).  
 
Technology can become a facilitator of interactions and connections between all involved 
actors, can enhance enjoyment and the effectiveness of learning, and increase engagement 
in other activities in the museum environment (Piccialli and Chianese 2017; Andre et al. 
2017). However, in order to bridge the gap between the museum’s heritage offerings and 
visitor expectations, it is important for the technology to engage visitors, increase their 
interest, and combine factors including availability, accessibility, and usefulness to offer 
opportunity for visitor participation (Hassan & Ramkissoon, 2016). Museum exhibitions 
that are supported with technology integration and activities can positively influence 
  
children’s critical thinking skills in history, and evoke curiosity, excitement, memorable 
moments, discussions and explorations during exhibits (Andre et al. 2017). Therefore, 
mobile applications have become widely used in museums on a global scale, and some 
museums are beginning to explore ways to weave in more interactive and customised 
features to enhance the museum experience (Ding 2017). Implementing digital 
technologies in museum-based learning has changed learning by combining physical and 
virtual worlds (Hsu and Liang 2017). Indeed, there is increasing interest from museum 
curators and visitors at several destinations in the application of AR technology in 
museums, which facilitates both technology development and practical use (Hassan & 
Ramkissoon, 2016). Prior studies have indicated that AR can help attract various visitor 
segments (Hassan & Ramkissoon 2016) including young children (Cianciarulo 2015). 
For instance, Cianciarulo (2015) found that museums offering AR experiences build on 
the individual’s curiosity in trying the new technology, with people visiting the museum 
specifically to try AR and thereby increasing visitor numbers. In this study, the AR-
enhanced museum experience was particularly enjoyed by young children (Cianciarulo 
2015). AR converges with mobile technology and has become a portable tool for 
discovery-based learning that can enhance the available information in gallery spaces, 
and interactions and engagement with real-world objects and exhibitions (Ding 2017; 
Angelopoulou et al. 2012). However, AR is unique in that it can impose layers of virtual 
content including 3D digital models and 2D graphics, text, audio, and video on top of 
real-world objects and artefacts, providing access to normally hidden data that individuals 
can use to develop deeper knowledge about a content area (Yoon et al. 2014; Tesoriero 
et al. 2014). People have become accustomed to handling mobile devices, and thus, 
scanning an AR object with the mobile device is easily implemented into the museum 
experience (Ding 2017). AR allows people to obtain knowledge of the displayed objects 
and artefacts in an interactive and informative way and is therefore considered a powerful 
tool for engagement and a creative tool for education (Ding 2017). Interactivity is 
increasingly seen as essential to children’s museum learning experiences and is a key 
feature of AR learning applications because it can assist with making connections 
between museum artefacts and images and visitors lives and memories (Andre et al. 2017; 
Sungkur et al. 2012; Bedford 2001). In addition, AR could stimulate learning motivation 
and achievement, and enhance the flexibility and interactivity of learning activities (Lee 
et al. 2011). For example, children could enjoy a sense of accomplishment when they 
succeed at using the AR application and their imaginations and curiosities could expand 
  
when using the AR features, thereby adding value to children’s learning in museums and 
encouraging experiential learning (Ding 2017).  
 
Kolb’s Experiential Learning Cycle 
Numerous experiential learning theories (e.g. Dewey 1938; Kolb 1984; Knowles 1980), 
originating from different philosophical views of the nature of knowledge have been 
proposed (Yardley et al. 2012). However, Kolb’s Experiential Learning theory (1984) 
remains very influential and has gained much popularity in the discourse of learning 
theories (see figure 1) (Vince 1998, Petrovic et al. 2014). Experiential learning is 
routinely applied in a variety of scopes and research areas including education, 
management, computer and information science, psychology, medicine, nursing, 
accounting, and law (Kolb 2000). The experiential learning cycle draws on several 
characteristics found in the earlier learning models of Lewin (1939), Dewey (1938), and 
Piaget (1970), and consists of several characteristics. The characteristics include: 1) 
learning is best conceived as a process, not in terms of outcomes, 2) learning is a 
continuous process grounded in experience, 3) learning is a holistic process of adaptation 
to the world, 4) learning involves transactions between the person and the environment, 
and 5) learning is the process of creating knowledge. Studies have adopted the model to 
explore experiential learning with digital technologies (e.g. Lai et al. 2009; Lai et al. 2007; 
Day and Verhaart 2015) because it provides a learning framework and holistic process to 
design interactive learning experiences (Bolan 2003). By employing the experiential 
learning cycle as a theoretical base, Lai et al. (2007) found that mobile technologies are 
effective in improving knowledge creation during experiential learning. Later, Lai et al. 
(2009) were able to demonstrate the importance of mobile learning in helping to improve 
the learning achievement of experiential learning and confirmed that using mobile 
technologies is advantageous for the acquisition of knowledge. In addition, Day and 
Verhaart (2015) found that a combination of web-based and mobile technologies 
successfully support field-based learning for undergraduate students. AR is an emergent 
technology that has received increasing interest in recent years. Therefore, there are many 
areas requiring further research including the application of the Experiential Learning 
Cycle in the context of schoolchildren learning with AR in museum settings.  
 
  
 
Figure 1. The Experiential Learning Cycle (Kolb, 1984) 
 
According to Kolb (1984), if learners are to be effective they need four different kinds of 
abilities including concrete experience (CE) abilities, reflective observation (RO) 
abilities, abstract conceptualisation (AC) abilities, and active experimentation (AE) 
abilities. The experiential learning cycle assumes that learners begin with a concrete 
experience, upon which they develop observations and reflections, and from this 
reflective observation, learners construct abstract concepts that can guide future actions 
(Lai et al. 2007). Once those concepts have been developed, learners actively test their 
constructs, which leads to new experiences and renews the learning cycle (Barker et al. 
2002), hence the continuous cycle portrays learning as an on-going lifelong process (Kolb 
1984). However, Kolb (1984) pointed out that learning requires abilities that are polar 
opposites, and as a result, the learner must continually choose which set of learning 
abilities he or she will bring to any specific learning situation. Therefore, there are two 
primary dimensions to the learning process, whereby the first dimension represents the 
concrete experiencing of events at one end and abstract conceptualisation at the other, 
and the other dimension has active experimentation and reflective observation at either 
end (Kolb 1984). In other words, during the process of learning one moves in varying 
degrees from actor to observer, and from specific involvement to general analytic 
detachment (Kolb 1984). Further, the horizontal axis represents a processing continuum 
on how people approach a task (active experimentation and reflective observation), and 
the vertical axis is a perception continuum on how people feel about said task (concrete 
  
experience and abstract conceptualisation). The experiential learning cycle has been 
employed as a theoretical base for this study as it is useful in identifying new learning 
opportunities than traditional learning methods and portrays experience as central to the 
learning process. AR is a relatively new learning tool for schoolchildren’s experiential 
learning in museums, which encourages them to actively explore the museum 
environment.  Although the cycle remains a popular learning theory, there are limited 
studies applying the learning cycle in the context of schoolchildren’s experiential learning 
experience with AR in museums. Indeed, given the experiential nature of museum 
experiences facilitated by AR applications, this cycle is considered appropriate for this 
study.   
 
Method 
Study Context 
Two research objectives were established including: (1) to examine AR’s effectiveness 
in facilitating schoolchildren’s experiential learning in museums, and (2) to contribute 
theoretically to experiential learning research by identifying emergent themes specific to 
schoolchildren’s experiential learning experience with digital technologies such as AR in 
museum settings.  A new AR application was developed specific to the museum used as 
a single case study and installed on several iPads provided by the museum. An 
exploratory qualitative approach was taken with an aim to explore AR’s effectiveness as 
an experiential learning tool in this specific context. The following sections describe the 
details of the methodology design used in the experiment.  
Study Design 
A single case study was used focussing on a museum in the UK. Experiments and focus 
groups were conducted with one class of 19 schoolchildren aged 7-8 years from one local 
school. This group of schoolchildren often visit the museum as part of their curriculum 
of cultural studies. Therefore, given the existing relationship between the school, the 
teacher, the schoolchildren, and the museum, the museum manager invited the teacher 
and class to participate in this research study. In liaison with the teacher of the class, it 
was possible to obtain informed consent from each of the schoolchildren’s parents prior 
to the study being conducted. Then, the museum manager assisted with coordinating a 
suitable date and time between the school and researchers to conduct the focus groups. 
  
To begin the experiment, the schoolchildren were allocated approximately 30 minutes to 
explore the museum and identify several points of interest through the AR application. 
Then, the schoolchildren had a first attempt at completing the quiz on the application 
while participant observation was conducted. Directly afterwards, the schoolchildren 
were divided into groups of 6-7 and three focus groups were conducted on the museum 
premises.    
Data Collection  
The focus groups were conducted during one day at the museum in June 2016. Each focus 
group lasted approximately 20 minutes, and questions were mapped to the four 
dimensions of Kolb’s (1984) Experiential Learning Cycle: 1) concrete experience, 2) 
reflective observation, 3) abstract conceptualisation, and 4) active experimentation). To 
begin, the schoolchildren completed the quiz a second time to assess the new knowledge 
and skills gained from the AR application. Following questions included, ‘Did you enjoy 
using the AR application at the museum today?’ (concrete experience), and, ‘Tell me 
what you liked about using the AR application at the museum today’ (reflective 
observation). Given the age of the schoolchildren, it seemed to appropriate to tailor 
several questions into interactive activities to encourage participation and increase 
engagement in the focus group. For example, one activity allowed the schoolchildren to 
identify and match up printed cards of the images and answers drawn from the interactive 
quiz that were identifiable through the AR feature. The aim of this activity was to explore 
the new knowledge and skills gained from the AR experience (abstract 
conceptualisation). Final questions aimed to investigate schoolchildren’s future 
intentions and desire to use the AR application at the present museum and similar cultural 
heritage sites (active experimentation).  
Data Analysis  
Data were analysed using thematic analysis, which is a “method for systematically 
identifying, organising, and offering insight into, patterns of meaning (themes) across a 
data set” (Braun and Clarke 2012, 58). Thematic analysis is one of the most common 
qualitative data analysis techniques (Guest et al. 2011) and given the exploratory nature 
of the qualitative focus group approach, this method was considered most appropriate to 
align previously identified themes drawn from the literature and investigate new themes 
emerging from the focus groups. The schoolchildren were coded from P1-P19. To begin 
the analysis, focus group transcriptions were input into NVivo for analysis. Then, the data 
  
were coded in accordance to the four main components of the experiential learning cycle 
1) concrete experience, 2) reflective observation, 3) abstract conceptualisation, and 4) 
active experimentation. In reviewing the data under each overarching theme, two sub-
themes for each main theme emerged as presented in Table 1 in accordance to the 
Experiential Learning Cycle.  
Findings 
This study evaluates the effectiveness of the AR application as an experiential learning 
tool for schoolchildren in museums. Several introductory questions explored the 
schoolchildren’s overall perceptions towards the AR application as an experiential 
learning tool in the museum. The overall view with regards to using the AR application 
for this purpose was that it provided the schoolchildren with an interactive learning tool 
by engaging them in a new experience where they could learn new knowledge from that 
experience. Engaging with the application encouraged the schoolchildren to actively 
explore the museum environment and engage with the objects and artefacts in novel ways. 
Furthermore, the following subsections describe the themes and sub-themes that confirm 
previous studies findings including increased engagement with the learning environment, 
evoked curiosity, personal achievement, and motivation to continue learning with AR. 
More importantly, this study contributes three new sub-themes including increased 
interactivity, new knowledge acquisition, and identification of preferred learning style.   
Table 1. Themes & Sub-themes 
  
Themes Sub-themes 
Concrete 
Experience  
 Novel learning experiences 
 Increased engagement with the learning 
environment   
Reflective 
Observation  
 Increased interactivity 
 Evoked curiosity   
Abstract 
Conceptualisation  
 New knowledge acquisition 
 Personal achievement  
Active 
Experimentation   
 Preferred learning style  
 AR learning motivation   
 
Information on Participants 
The schoolchildren were aged between 7 and 9 years old and in primary school years 3 
and 4. The focus groups consisted of mixed groups in terms of demographic profile (age, 
gender, and respective school year). 
   
Concrete Experience  
Concrete experience refers to a new experience or a reinterpretation of an existing 
experience. In this study, the new experience refers to the schoolchildren using the AR 
application for experiential learning in the museum. As previously mentioned, the 
schoolchildren had visited the museum prior to this research study as part of the school’s 
curriculum, however, they had not used iPads or AR technology to facilitate the learning 
experience at the museum. Indeed, this was advantageous because it allowed the 
schoolchildren to compare the previous museum experience with the AR-enhanced 
museum experience.  
 
Novel learning experiences  
When comparing the experiences with and without AR technology, the majority of 
schoolchildren perceived the AR-enhanced museum experience more positively than the 
prior experiences. This is because the AR application presented novel ways to experience 
  
and learn about the museum’s objects and artefacts, which made the overall visit more 
enjoyable and exciting than previous visits. For instance, P8 stated, “the people on the 
app made the experience more fun”. Moreover, the schoolchildren stated that the AR 
application enabled them to uncover new information and stories behind the objects and 
artefacts. This is evident because when the schoolchildren were asked whether they would 
have learned the new facts without using the AR application, P2 responded “no, the app 
helped because there was no information available otherwise”, and P10 stated “the app 
helped because there were hidden stories that we discovered when we were scanning”.  
 
Increased engagement with the learning environment  
Each of the schoolchildren expressed enjoyment in learning outside the usual classroom 
environment and in the museum environment (i.e. the synagogue). More importantly, the 
AR application encouraged them to explore the environment in new ways, and actively 
engage with the objects and artefacts as P7 stated, “I enjoyed going up to the Bimah 
because when we scanned [the QR code] I liked it because the 2D man came up and told 
us all about it…the 2D man kept me interested”. In addition, the schoolchildren (P1-P19) 
were motivated to explore the environment with peers rather than the teacher because 
they felt in control of their own learning experience. 
Reflective Observation 
Reflective observation refers to the learner reflecting on the new experience. Prior to 
answering the focus group questions, the schoolchildren were allocated time to reflect on 
the AR experience in pairs. The following questions explored the most and least enjoyable 
aspects of using the AR application to learn in the museum.  
 
Increased interactivity 
Interactivity increased through the AR graphics including the 2D and 3D avatars, text, 
images, and audio. This is evident as the 2D and 3D graphics superimposed over the real 
objects were favoured by several schoolchildren (P1, P4, P6, P7, P11, P13, P14, P15, 
P16, P19). In support of this, P15 stated, “I enjoyed the virtual experience where we got 
to see and hear about what happened in the past in the museum”. Moreover, the 2D and 
3D avatars increased interactive engagement, and listening to the audio combined with 
  
the avatars was preferred by P1, P15, P16, and P19. In support of this, P1 stated, “I 
enjoyed when the [3D] man sung a song” and P19 stated, “I enjoyed the virtual experience 
where we got to see and hear about what happened in the past in the museum”. When 
asked questions about the knowledge acquired from the AR experience, the 
schoolchildren could reiterate information that was provided mainly through the 2D and 
3D avatars. For instance, P3, “[learned] that chair 87 was were someone very important 
used to sit and that is why we had to scan it”. This indicated that the majority of new 
knowledge acquired was from using the AR application as a learning tool.  
 
Evoked curiosity  
Uncovering the hidden information about the museum objects and artefacts evoked the 
schoolchildren’s curiosity in learning about the history of the museum. This is evident as 
P1 stated “I learned that there were four lions. At first, I thought there was three, but I 
went to check again and there was actually four”, and P3 “we learned that the synagogue 
is where the people sit, and I did not know that”. This implies evoked curiosity and a 
desire to learn and reveal the hidden information about the objects and artefacts displayed 
in the museum. To further support this, P14 stated “I really liked scanning the codes 
because it told us information about the past”, and P19 requested “more options to explore 
the museum, because there is only one option to read about the museum and I thought 
there could be a few more”. 
 
Abstract Conceptualisation 
Abstract conceptualisation follows reflective observation because it involves the abstract 
concepts that are drawn from reflecting on the experience that could guide future actions. 
During the focus groups, abstract conceptualisation explored the response to using the 
quiz to learn about the museum following the AR experience, and assessed the new 
knowledge acquired from the AR experience. By advancing knowledge in this topic area, 
this could compliment the schoolchildren’s educational success in cultural studies which 
is embedded in the school’s curriculum.  
 
New knowledge acquisition  
  
P10 and P16 thoroughly enjoyed the quiz because they were able to assess the level of 
knowledge acquired as a result of using the AR application as a learning tool, as P10 
stated, “I liked the quiz because then you get to know how much you have learned about 
the Jewish religion”. However, completion of the quiz post-AR-experience was 
considered too challenging for several schoolchildren (P1, P4-P9, P11, P13, P14). Hence, 
P6 suggested completing the quiz while exploring the museum with the AR application 
“and then test us again at the end”, which indicates the need to tailor the AR experience 
and implement the quiz pre-experience or post-experience depending on the personal 
ability and age group of schoolchildren. Moreover, P4 stated, “my favourite was when 
we scanned, and it told us different languages that they spoke…I enjoyed learning and 
hearing about the different languages”, thus, highlighting the extensive ways AR 
applications could be implemented to provide schoolchildren with new knowledge and 
skills in this specific context.  
 
Personal achievement  
Several schoolchildren enjoyed the challenge of locating the points of interest (P2, P6, 
P7, P12, P16) and testing the new knowledge acquired through the quiz (P2, P10, P12, 
P16) as both led to feelings of personal achievement. In support of this, P10 stated, “I 
enjoyed the quiz because then I felt like I had learned something new”, and P16 was 
driven to complete additional quizzes and requested “you could add more quizzes because 
it is nice for adding more fun”. Moreover, P6 stated “I really enjoyed learning new things 
about the Jewish religion and the synagogue”, and P7 stated, “I liked when you go up to 
the [Bimah], when we scanned and the [2D] man came up, I enjoyed it because he told 
us about [the Bimah]”.  
 
Active Experimentation  
Active experimentation refers to the learner applying the new knowledge to the real world 
to assess the results of the knowledge gained from the experience. In this study, active 
experimentation explored the schoolchildren’s intention and desirability to use an AR 
application to learn in other museums.  
 
  
Preferred learning style  
The diversity of graphics integrated into the AR application encouraged the 
schoolchildren to express their individual preferred learning style whether that be 
kinaesthetic (physical), linguistic (verbal), spatial (visual), or aural (auditory-musical). 
This became evident from several recommendations for improvements, such as P14 who 
stated, “if there was also text on the screen [with the 2D/3D avatars], then I could learn 
to read the words and speak them correctly…the text and sound together are helpful in 
teaching me how to pronounce words correctly”. This was echoed by P18, “I think that 
when the picture comes up it should have text with the talking animation…because I 
prefer to read as well…it was too difficult to just listen because the animation speaks so 
fast”.  
 
AR learning motivation  
Overall, P1-P19 confirmed that they are motivated to re-visit the museum specifically to 
experience the AR application again, and P4 expressed interest in downloading the 
application on a personal device to repeat the experience outside of school hours (“can I 
download the app on my phone so I can use it again?”), which indicates a thorough 
enjoyment and intention to repeat the AR experience. In addition, P1-P19 confirmed they 
would be more inclined to visit other cultural heritage sites that provide similar AR 
learning experiences compared with those that are yet to implement AR technologies. 
During the focus groups, the schoolchildren completed the quiz for a second time in pairs, 
and each pair achieved more correct answers than the first quiz attempt. The 
schoolchildren were motivated to use AR to learn again because it was “fun” and “I learnt 
new things” (P10, P15), and requested “more options for us to explore the 
museum…there is only one option to read about the museum and I thought there could 
be a few more” (P15).   
Discussion and Conclusion 
The present study aimed to contribute to the literature on schoolchildren’s experiential 
learning experiences with digital technologies in museums. Kolb’s Experiential Learning 
Cycle (1984) provided a useful conceptual base to analyse schoolchildren’s response 
towards using the AR museum application to facilitate experiential learning experiences 
in this specific context, thus supporting its suitability to learning in museums with 
  
emergent technologies research. By employing the cycle in this new context, several sub-
themes, including three new themes, emerged from the data set in accordance to the four 
dimensions of the Experiential Learning Cycle. From experiencing the diverse range of 
media within the AR museum application, the schoolchildren were able to identify the 
learning style most effective for them. This is particularly important considering the target 
group, as this could be useful for them to guide future actions (Lai et al. 2007; Kolb 1984) 
and could provide useful information for developers and museum managers when 
considering the design and development of future AR museum applications. The latter is 
important given that recent research (He et al. 2018) has begun to investigate the 
influential effects of AR design elements (e.g. dynamic verbal cues and dynamic visual 
cues) on visitors’ behaviour in museum tourism. However, this study presses the need for 
further research focusing specifically on the design elements of AR for schoolchildren’s 
museum learning experience. Moreover, this study supports previously identified benefits 
of using mobile technologies to learn in museums. For instance, although previous studies 
(e.g. Lai et al. 2007, Lai et al. 2009; Ding 2017) have indicated the benefits of mobile 
technologies including knowledge creation and knowledge acquisition, this study 
illustrates how integrating an AR function could further enhance those benefits for 
schoolchildren’s experiential learning experience. This study also provides supporting 
evidence that AR has the potential to provide novel and authentic museum learning 
experiences, which are attractive for schoolchildren (Lai et al. 2007; Lai et al. 2009; 
Cianciarulo 2015), stimulate learning motivation and achievement (Lee et al. 2011), and 
further adds that such benefits translate into the schoolchildren’s desire to visit other 
museums utilising AR. The schoolchildren’s engagement with the museum environment 
and curiosity to learn more about the museums historical objects and artefacts increased 
because of using the AR application (Piccialli and Chianese 2017; Andre et al. 2017). 
The findings highlight the importance of generating stimulating and interactive museum 
experiences (Andre et al. 2017; Sungkur et al. 2012), which can be achieved through the 
use of AR graphics. However, given AR’s unique feature to superimpose such graphics 
over real-world objects (Yoon et al. 2014; Tesoriero et al. 2014), this distinguishes it from 
other forms of digital technologies.   
Theoretical Contribution  
This study offers a number of theoretical contributions. Limited studies have employed 
Kolb’s Experiential Learning Cycle (1984) as a theoretical base to investigate AR as a 
  
learning tool for schoolchildren in museums. The findings contribute to extensive 
knowledge on experiential learning and using AR to facilitate learning in museums. To 
date, there is limited research investigating children’s learning and engagement with AR 
as part of the museum experience. Previous research (e.g. tom Dieck et al. 2016) explored 
AR’s capabilities from a lifelong learning perspective, however, a focus on children is an 
important contribution within museum and tourism research. The three themes identified 
specific to AR include (1) the motivation to continue learning with AR, (2) schoolchildren 
were able to identify their preferred learning style by experiencing the AR application, 
and (3) integrating an AR function into mobile applications could further enhance 
knowledge acquisition. Finally, using the Experiential Learning Cycle as a theoretical 
foundation, this study contributed to its research by identifying context-specific sub-
themes for the AR museum context.  
Practical Implications  
There are several implications for the culture heritage sector in general and the museum 
sector in particular. This study provides empirical evidence for museums and other 
cultural heritage sites on the power of AR in facilitating experiential learning 
opportunities for children. Considering the increased importance of learning as part of the 
museum experience, this study provided evidence as to how AR can be used in order to 
create novel, interactive and highly motivational learning environments. Museum 
curators, tourism practitioners, and application developers can utilise these findings to 
create useful AR learning scenarios that are sympathetically integrated into the museum 
experience. Finally, findings provide implications for exhibition design when targeting 
the younger audience as AR provides an interesting opportunity to capture interest, 
enhance motivation to learn and provide a reason to return to museums.   
Limitations and Future Research  
Although the AR application was effective in facilitating the schoolchildren’s 
experiential learning experience in the museum, this study has a number of limitations 
that need to be considered in the future. The first limitation relates to the study design and 
a single case study approach. The sample was limited to 19 schoolchildren which limits 
the generalisability of the findings. As the study was conducted employing only one 
museum in the UK, similar studies adopting this approach underpinned by the 
experiential learning cycle in this specific context are required for comparison of the 
  
findings. Given that this study uses a limited sample of schoolchildren in a specific age 
category, future studies using a diverse sample (e.g. children at varying age groups and 
cognitive ability) would strengthen the research surrounding the effectiveness of digital 
technologies such as AR in enhancing children’s experiential learning in museums. 
Finally, research relating to AR application requirements for various learning capabilities 
are required, to allow developers and researchers to configure AR applications that are 
capable of effectively facilitating experiential learning for schoolchildren of all ages in 
museums.     
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